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1
AUTOMATED MICROSCOPE

Priority 1s claimed to German patent application DE 10
2005013 152.2, filed Mar. 22, 2005, the entire subject matter
of which 1s hereby incorporated by reference herein.

The mvention relates to an automated microscope. The
invention relates in particular to an automated microscope
having a stand.

BACKGROUND

U.S. Patent Application Pub. 2004/0190129 describes an
apparatus and a method for controlling a microscope system.
The microscope encompasses a stand that has an integrated
central display. The display encompasses a menu for operat-
ing the microscope. Arranged around the actuation knob for
focusing are several buttons that control at least one micro-
scope function.

U.S. Patent Application Pub. 2003/0161036 describes a
motorized microscope that encompasses a plurality of elec-
trically controllable microscope components. The actuation
ol buttons then switches the corresponding microscope com-
ponents mto the beam path.

U.S. Patent Application Pub. 2003/0090789 describes a
microscope having a plurality of control elements. The
microscope encompasses a plurality of electronically control-
lable components. Because the number of components
exceeds the number of control elements (buttons) on the
microscope, corresponding microscope functions can be allo-
cated to the buttons.

U.S. Pat. No. 6,171,725 describes an automated micro-
scope system. Provided next to the microscope 1s a box 1n
which 1s provided a control and monitoring device from
which energy 1s supplied to the microscope.

U.S. Pat. No. 6,525,876 describes an apparatus for chang-
ing the objectives ol a microscope. The objectives are pro-
vided on a motorized turret, so that objective changing pro-
ceeds 1n automatic and motorized fashion.

U.S. Pat. No. 6,452,625 describes a compact video micro-
scope. For communication and 1n order to control the micro-
scope, the microscope 1s equipped with a microphone, a loud-
speaker, and a video camera.

U.S. Pat. No. 5,000,555 describes a microscope having a
stand and a focusing knob provided on the stand, several
buttons being provided i the region around the focusing
knob. The buttons serve to input commands to a circuit pro-
vided 1n the microscope. A distribution and functionality of
the buttons according to the invention are not disclosed here.

SUMMARY OF THE INVENTION

It 1s an object of the present mnvention to provide an auto-
mated microscope which makes 1t easier for the user to posi-
tion objectives 1n the working position of the microscope.

The present mvention provides an automated microscope
having a stand. A front control panel that possesses a plurality
of buttons 1s provided on the stand. At least two further
buttons are associated with the microscope.

Associated with each of the buttons 1s an indicator indicat-
ing the objective magnification that i1s associated with the
respective button. The indicator can be an adhesive plate. The
indicator can likewise be an electronic display.

The further buttons can be provided on the leit or the right
side of the stand. It 1s likewise concervable for further buttons
to be provided on the left and the right side of the stand. The
buttons can also be implemented as a left footswitch and a
right footswitch of a double footswitch. The footswitch and
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2

the buttons on the microscope stand can also be associated in
shared fashion with the microscope.

In standard mode, the objective magnifications can be trav-
cled to 1n succession by way of the footswitches or the buttons
on the side of the stand. A pressing of the upper button or an
actuation of the right footswitch has an identical function.
Pressing the lower button on the stand or actuating the left
tootswitch likewise has an identical function. The 1dentical
function 1s a motorized clockwise or counterclockwise rota-
tion of the objective turret.

A toggle mode can be activated by actuating the toggle
button. The standard mode can be activated by actuating the
toggle button again, the objectives programmed for the toggle
mode being retained.

Pressing and holding the toggle button activates the pro-
gramming mode. While the toggle button 1s held down, two
magnifications can be selected by pressing the objective-
magnification buttons. The buttons selected in programming
mode light up 1n the same color, toggle mode being activated
when the toggle button 1s released. The buttons are equipped
with at least one light-emitting means. An activated button
emits green light, and a non-activated button emits yellow

light.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s elaborated upon below based on
exemplary embodiments with reference to the schematic
drawings.

FIG. 1 1s a front view of a microscope that encompasses
buttons for actuating the microscope functions.

FIG. 2 1s a side view of the microscope with turther buttons
that are arranged on the side of the stand.

FIG. 3 1s a side view of the microscope with a footswitch
for actuating a defined microscope function.

FIG. 4 15 a detail view of the front control panel with a
plurality of buttons for selecting an objective magnification.

FIG. 5 15 a detail view of the front control panel 1n standard
operating mode.

FIG. 6 1s a detail view of the front control panel in toggle
mode.

FIG. 7 1s a detail view of the front control panel 1n pro-
gramming mode.

FIG. 8 1s a detail view of the front control panel in pro-
gramming mode for the toggle mode for switching between
two defined objective magnifications.

FIG. 9 1s a detail view of the front control panel, program-
ming mode having been terminated.

DETAILED DESCRIPTION

FIG. 1 1s a front view of microscope 10 1n which an exem-
plifying embodiment of the teaching according to the present
invention 1s realized. Microscope 10 encompasses a stand 1
on which a microscope stage 2 1s mounted. A condenser 30 1s
provided beneath microscope stage 2. Opposite condenser
30, aturret 12 1s mounted on stand 1. Turret 12 carries several
objectives 11, 14, 16 that, upon 1nitiation by the user, can be
introduced 1n motorized fashion 1into a working position 4.
The working position 1s that position of an objective 11, 14,
16 1n which a user performs a microscopic examination of a
specimen 3 located on microscope stage 2. In the setting
shown 1n FIG. 1, objective 16 1s in the working position.

Microscope stage 2 1s equipped with a displacement ele-
ment 9 with which microscope stage 2 can be shifted 1n an X
direction and a Y direction. Displacement element 9 pos-
sesses, Tor that purpose, an X displacement element 94 and a
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Y displacement element 95. Microscope 10 likewise encom-
passes a displacement device 5 for the Z direction, with which
microscope stage 2 1s moved 1n the Z direction. The displace-
ment device encompasses at least one first and one second
actuation element 5a and 554, each of which encompasses a
fine and a coarse focus.

Condenser 30 1s equipped with at least one displaceable
diaphragm setting ring 22. Condenser 30 can likewise be
motorized, so that the setting of the diaphragm on condenser
30 matches the selected magnification of the objective.
Microscope 10 furthermore carries a tube 34 that 1s equipped
with a binocular eyepiece 35 through which the image of the
specimen can be viewed. A front control panel 40, which
carries a plurality of buttons (see FIG. 4) for selecting an
objective magnification, 1s provided on the stand.

FIG. 2 1s a side view of microscope 10 with further buttons
25 and 26 that are arranged on side 2a of stand 1. Buttons 25
and 26 can also be mounted on both sides of stand 1. Upper
button 25 and lower button 26 are arranged around a drive
element 8. With a motorized condenser 30, condenser head
30a 1s automatically swung out at objective magnifications of
less than 10x. Condenser head 30a 1s swung 1n at objective
magnifications equal to or greater than 10x. Also depicted in
FIG. 2 1s a further embodiment of stand 1. In this embodi-
ment, stand 1 encompasses a USB interface 20 that 1s con-
nected via a data cable 21 to a PC 23. All the microscope
functions are thus controllable via PC 23. Consequently, but-
tons 25, 26, 41, 42, 43, 44, 45, 46, 47 provided on the stand
can also be assigned 1n the desired fashion from PC 23. A
display 24 associated with PC 23 provides graphical assis-
tance for button assignment. For example, the buttons pro-
vided on stand 1 are depicted on display 24 and the user must
then, for example using an input element, select the button to
be assigned.

FIG. 3 1s a side view of microscope 10 with a double
footswitch 29 for actuating a defined microscope function.
The function of upper button 25 can also be implemented
using a right footswitch 29a, and the function of lower button
26 can also be implemented using a left footswitch 295 of
double footswitch 29. The connector for double footswitch 29
can be located on a back side 25 of stand 1.

FIG. 4 1s a detail view of front control panel 40 with a
plurality of buttons 41, 42, 43, 44, 45, 46, 47 for selecting an
objective magnification. In the embodiment depicted here, six
buttons 41, 42, 43, 44, 45, 46 are provided for direct selection
of an objective. The user can be informed, via corresponding
indicators 51, 52, 53, 54, 55, 56, of the allocation of the
individual buttons 41, 42, 43, 44, 45, 46 to the objectives.
Indicators 51, 52, 53, 34, 55, or 56 show the magnification
that will be moved in motorized fashion into the working,
position of microscope 10 by way of the respective button 41,
42.43. 44, 45, or 46. Indicator 51, 52, 53, 54, 55, or 56 can be
configured, for example, as an electronic display or as an
adhesive plate. The assignments of the individual buttons 41,
42,43, 44, 45, 46 are generally selected 1n such a way that the
objective having the lowest magnmification can be swung nto
the working position using first button 41. Button 41 for the
lowest magnification 1s thus located at left edge 48 of front
control panel 40. The allocation of buttons 41, 42, 43, 44, 45,
46 to the respective objectives 1s made at the factory or can
also be carried out by the user, and 1s mndependent of the
microscope’s equipment. Button 47, which serves as a toggle
button, 1s provided at right edge 49 of front control panel 40.
The toggle button serves to switch over the mode of front
control panel 40. In standard mode, the two buttons 25 and 26
on the right or left side 2a of stand 1 are used to move to the
object magnifications sequentially. Pressing upper button 23
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causes a motorized clockwise rotation of objective turret 12.
Pressing lower button 26 causes a counterclockwise motor-
1zed rotation of objective turret 12. In the standard configu-
ration, the assignment of buttons 25 and 26 on the right and
left sides 2a of stand 1 1s identical. When toggle mode 1s
selected, pressing side buttons 25 and 26 then switches back
and forth between two previously programmed magnifica-
tions. In programming mode, the objectives predefined at the
factory can easily be modified in user-specific fashion. In
front control panel 40, colored diodes or lamps are integrated
into buttons 41, 42, 43, 44, 45, 46, 47, and indicate the
objective located 1n the working position or the current mode.

FIG. § 1s a detail view of front control panel 40 1n standard
operating mode. Button 47 (toggle button) 1s off. FEither the
toggle button 1s not energized or the diode 1s not Iit, thus
indicating non-functioning of button 47. Button 41 for the
current objective 1s lit, since the diode or lamp 60 incorpo-
rated thereinto 1s activated. Using buttons 25 and 26 on the
side of stand 1, the objectives can be swung 1n succession nto
the working position. For example, 11 one of buttons 25 and 26
on the side of stand 1 1s pressed twice in succession, an
objective will be skipped and the next objective will be swung
directly mnto the working position. The button associated with
that objective then lights up. The diode or lamp 60 provided in
the button 1s activated. In a preferred embodiment, the diodes
provided 1n buttons 41, 42, 43, 44, 45, 46 emit green light.

FIG. 6 1s a detail view of front control panel 40 1n toggle
mode. Proceeding from standard mode (FIG. 5), briefly press-
ing on button 47 (toggle button) causes a switchover to toggle
mode. The diode or lamp 67 provided in button 47 1s corre-
spondingly activated. This diode 67 preferably likewise emits
green light. The lower of the previously programmed magni-
fications 1s set, and the associated button 42 lights up. The
diode or lamp 62 preferably emits green light. Button 44 for
the second programmed objective lights up 1n a different
color from button 44. The diode or lamp 64 preferably emits
yellow light. Using the two buttons 25 and 26 on the right or
left side of stand 1, 1t 1s possible to switch back and forth
between these two objectives. It 1s immaterial which of the
side buttons 25 or 26 1s pressed. As the objective 1s changed,
the color indicator also changes, so that the button for the
current objective always emits green and that of the other
objective emits yellow. Pressing button 47 (toggle button)
again switches back 1nto the standard mode. A changeover to
standard mode also occurs when one of buttons 41,42, 43, 44,
45, 46 1s pressed. The objective selected by the user 1s moved
into the working position, and the objectives programmed for
toggle mode are retained.

FIG. 7 1s a detail view of front control panel 40 1n program-
ming mode. When the user presses and holds button 47
(toggle button), all the previously 1lluminated buttons go out.
The objectives desired for the toggle mode must be selected,
by pressing, while button 47 (toggle button) 1s pressed.

FIG. 8 1s a detail view of front control panel 40 in the
programming mode for the toggle mode for switching
between two defined objective magnifications. Buttons 41
and 43 selected 1n programming mode now light up in the
same color. Lamps 60 and 63 provided in buttons 41 and 43
emit light of the same color. In the preferred embodiment, the
diodes or lamps 60 and 63 associated with buttons 41 and 43
emit yvellow light. When button 47 (toggle button) 1s then
released, toggle mode 1s activated.

FIG. 9 1s a detail view of front control panel 40 1n which
programming mode has been terminated. After button 47
(toggle button) 1s released, button 41 for the objective having
the lower magnification lights up in green. The objective
having the lower magnification 1s also moved 1n. Button 43,
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tor the additional objective used 1n toggle mode, lights up 1n
yellow. These settings are retained until programming mode
1s once again selected and activated.

As already described 1n FIG. 3, the objectives can also,
optionally, be swung 1n using a double footswitch that is
connected to stand 1. The connector for double footswitch 29
can be located on the back side of stand 1. Lett footswitch 29a
has the same function as lower button 26 on stand 1. Right
footswitch 295 has the same function as upper button 235 on
stand 1.

Special functions for side buttons 235 and 26 are also pos-
sible. With a motorized condenser 30, condenser head 304 1s
automatically swung out at objective magnifications of less
than 10x. Condenser head 30q 1s swung 1n at objective mag-
nifications greater than or equal to 10x. For special applica-
tions, the swinging of the condenser head in or out can be
assigned to the right or left buttons 25 and 26 of stand 1, so
that the position of the condenser head can be adjusted by the
user. A change 1n the assignment of the buttons 1s possible
only using the Leica DMControl software program and
requires connection to a PC.

What 1s claimed 1s:

1. An automated microscope comprising:

a stand:

a plurality of objectives disposed 1n a turret;

a front control panel disposed on the stand and including a
plurality of buttons, each button being associated with a
respective objective of the plurality of objectives and
usable for moving the respective objective to a working
position 1n a motorized manner;

a first switch-over button and a second switch-over button,
the first and second switch-over buttons being associated
with the microscope, the first switch-over button, 1n a
standard mode, being configured to sequentially rotate
the turret clockwise, the second switch-over button, 1n
the standard mode, being configured to sequentially
rotate the turret counterclockwise, the first switch-over
button being programmably associatable with a first
selectable magnification of a first objective of the plu-
rality of objectives for a toggle mode, and the second
switch-over button being programmably associatable
with a second selectable magnification of a second
objective of the plurality of objectives for the toggle
mode; and

a toggle button configured to activate and deactivate the
toggle mode,

wherein, in the toggle mode, the first switch-over button 1s
configured to select the first selectable magnification
corresponding to the first objective and the second
switch-over button 1s configured to select the second
selectable magnification corresponding to the second
objective.

2. The automated microscope as recited 1n claim 1 further

comprising;

an 1ndicator associated with each of the plurality of buttons
and configured to 1indicate the respective magnification.

3. The automated microscope as recited in claim 2 wherein

at least one of the indicators includes an adhesive plate.

4. The automated microscope as recited 1n claim 2 wherein

at least one of the indicators includes an electronic display.

5. The automated microscope as recited in claim 1 wherein

the first and second switch-over buttons are disposed on a left
side or a right side of the stand.

6. The automated microscope as recited 1n claim 1 wherein

the first and second switch-over buttons are disposed on a left
side of the stand, and further comprising third and fourth
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switch-over buttons disposed on a right side of the stand and
corresponding respectively to the first and second switch-
over buttons.

7. The automated microscope as recited 1n claim 1 further
comprising;
a left footswitch configured to implement a function of the
third button; and

a right footswitch configured to implement a function of
the fourth button.

8. The auomated microscope as recited 1 claim 1 further
comprising a double footswitch including a left and a right
footswitch, the lett footswitch being configured to implement
a function of the third button and the right footswitch being

configured to implement a function of a fourth button.

9. The automated microscope as recited 1n claim 1 further
comprising;
a left footswitch having a same first function as a function
of the third button; and

a right footswitch having a same second function as a
function of the fourth button.

10. The automated microscope as recited in claim 9
wherein the first function includes a motorized clockwise
rotation of an objective turret of the automated microscope.

11. The automated microscope as recited 1n claim 9
wherein the second function includes a motorized counter-
clockwise rotation of an objective turret of the automated
microscope.

12. The automated microscope as recited in claim 1
wherein the toggle button 1s usable, by a second actuation
thereof, to select the standard mode so as to retain, for the
toggle mode, the programming of the first and second switch-
over buttons.

13. The automated microscope as recited 1 claim 12
wherein the toggle button 1s configured, by an extended press-
ing thereof, to activate a programming mode for program-
ming the first and second switch-over buttons.

14. The automated microscope as recited 1 claim 13
wherein:

first and second buttons of the plurality of buttons are
configured to light a same color when selected 1n the
programming mode; and

the first button 1s configured, when released, to activate a
toggle mode.

15. The automated microscope as recited 1n claim 1
wherein the first button includes a first light-emitting device
configured to light up only when the first button 1s actuated,
and the second button includes a second light-emitting device
configured to light up only when the second button 1s actu-
ated.

16. The automated microscope as recited 1 claim 135
wherein the first light-emitting device 1s configured to emit
green light when the first button 1s actuated, and the second
light-emitting device 1s configured to emit green light when
the second button 1s actuated.

17. The automated microscope as recited in claim 1
wherein the first button includes a first light-emitting device
configured to emit yellow light when the first button 1s not
actuated, and the second button 1ncludes a second light-emiut-
ting device configured to emait yellow light when the second
button 1s not actuated.

18. The automated microscope as recited i claim 17
wherein the first light-emitting device configured to emait
green light when the first button 1s actuated, and the second
light-emitting device configured to emit green light when the
second button 1s actuated.
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19. The automated microscope as recited in claim 135
wherein the first and second light-emitting devices each
including a respective diode.

20. The automated microscope as recited 1n claim 1
wherein:

the stand includes a USB interface; and

the plurality of buttons, the first switch-over button, and the
second switch-over button are selectively assignable
from a personal computer.

21. The automated microscope as recited 1n claim 1
wherein the first and second switch-over buttons are program-
mable by a pressing of first and second buttons of the plurality
of buttons during a holding down of the toggle button.

22. An automated microscope having a standard mode and
a toggle mode, the automated microscope comprising;

a stand:
a plurality of objectives disposed 1n a turret;

a front control panel disposed on the stand and including a
plurality of objective buttons, each objective button
being associated with a respective objective of the plu-
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rality of objectives and usable for moving the respective
objective to a working position 1n a motorized manner;

a first switch-over button and a second switch-over button,

the first and second switch-over buttons being associated
with the microscope, the first switch-over button being
configured to sequentially rotate the turret clockwise 1n
the standard mode and being programmably associat-
able with a first objective of the plurality of objectives 1n
the toggle mode, the second switch-over button being
configured to sequentially rotate the turret counterclock-
wise 1n the standard mode and being programmably
associatable with a second objective of the plurality of
objectives 1n the toggle mode;

wherein, 1n the standard mode, the first and second switch-

over buttons are configured to respectively sequentially
rotate the turret clockwise and counterclockwise and, 1n
the toggle mode, the first and second buttons are config-

ured to respectively select the first and second objec-
tives.
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